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Inoneofhisnotinfrequentmomentsofverbal
Vidalmakesthisdemeaningcomparison:
nastiness,GOre
Likesomanyoftoday'sacademiccriticSBarthesresorts
toformulas,diagrams;theresult,nodoubt,ofteachingin
classroomsequippedwithblackboardsandchalk.Envious
ofthehalf-erasedtheorems-theprestigioussigns-一一〇fthe
physicists,Englishteachersnowcompetebychalkingup
theoremsand'theoriesoftheirown,wordshavingfailed
themyetagain.
.MattersofFactandFiction
(NewYork:Random,1977),p.102.
IfthiswerejustanotherofVidal'sattacksuponacademiccritics,the
professorsofliteraturethatheeIsewherescornsas"thehacksof
academe,"itcouldbeshruggedoffasspite-with,nodoubt,asighof
gratefulreliefthatVidalhadnotunleashedhispenononepersonally.
Unfortunately,Vidal'sremarkisnotmerelynasty,foritcontainsa
truththatcannotbeshruggedoff.Thechalkinguptakesplace.and
theenvyexists,buttheenvyisactuallyofwhatthephysicists'signs
represent:asystematicbodyofknowledge.AsTzvetanTodorov
notes:
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thestudyofliteraturehasneverbeenconsideredasascience
inandofitself;ofcourse,Iammerelyrepeatingatrivial
fact.ButitsverytrivialityisagoodstartingPointfor
mesincethestructuralanalysisofliteratureisnothing
otherthananattempttotransformliterarystudiesintoa
scientificdiscipline.Bythisterm,"scientific,"Idonotmean,
ofcourse,theuseofalaboratorywithwhitemiceorof
computers;Iratherrefertoitslargersense:acoherent
bodyofconceptsandmethodsaimingattheknowledgeof
underlyinglaws,
ApProachestoPoetics,ed.SeymourChatman
(NewYork=ColumbiaUniv.Press,1973),p.154.
Thus,morethantwodecadesafterNorthropFryelamentedthe
lackofanysystematicapProachtocriticismasacoherentbodyof
kPQwledge,thecriticsarestillundisciplinedandstillenvious.Frye
triedtoprovideaschematicbasisforcriticism,butheanticipated(and
inthishewasright)amisplacedresistancetohiseffort:"Thestrong
emotionalrepugnancefeltbymanycriticstowardanyformofschema・
tizationinpoeticsisagaintheresultofafailuretodistinguishcrit・
icismasabodyofknowledgefromthedirectexperienceofliterature"
(AnatonZツ げCriticism[Princeton,NewJersey:PrincetonUniv.Press,
1957],p,29).Theoft-voicedcriticism(thoughseldomwasanyone
foolishenouglltocommitthenotiontoprint)wasthatFrye'sattempts
atschematizationwere"pigeon-holing"literature,somehowreducing
anddiminishingit.Onecannotimaginethesamereactionbyscientists
to,say,Mendeleyev'selaborationoftheperiodictableofelements.
Criticshaveonlythemselvestoblamefortheundisciplinedstateof
theirscience.
***
Literarycriticshavereasonforenvyonanother,moreembarrassing
point,andthatistheverbalfacilitythephysicistsdisplayincoining
newterms.AsFryehaspointedout,withouttheGreeks,thecritics
areintrouble:"TheGreeksgaveusthenamesofthreeofourfour
genres:theydidnotgiveusagenrethataddressesareaderthrougha
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book,andnaturallywehavenotinventedoneofourown"(Anato〃2Y,
p,248).Thephysicistshavenosuchtrouble(thoughsomanyGreek
nameshadtobeusedfortheproliferatingparticlesinthe"nuclear
zoo"thatEnricoFermiwasquotedascomplaining:"IfIcouldremember・
thenamesofalltheseparticlesIwouldhavebeenabotanist").The
physicists:serious,esoteric,remote;theelitehighpriestsofthatother
culture-yettheyhavedisplayedawitandverbalplayfulnesssadly
lackingincriticism・Thebestexamplescomefromthaちstrangestof
allrealms,theworldofsubatomicparticlesWhenitwas且rstsuspected
thatperhapsprotonsandneutronswerenotbasicparticlesafteral1,
butwerethemselvescomprisedofconstituentelements,MurrayGelレ
MannofCalTechsuppli6dthenameforthehypothesizedparticles,
takingitfrom-surprise!一一FinnegansWake.Hecalledthem"quarks,"
afterthemockingcryofthegu11s:"ThreequarksforMusterMark" .
Atfirstitwasthoughtthatthereweretwotypesofquarks,and
theywerecalIed"up"and"down."WhensomeheavyreIativesof
protonswerediscoveredtohavecuriouslylonglifetimes,Gell-Mann
(again)namedthequalitywhichaffectedthelifetimesofparticles
"strangeness
,"and"strange"quarkswereaddedtoupanddown.The
particlewhichwastheorizedtocarrythequarkexchangeforcewas
calleda"gluon,"asitwould"glue"thequarkstogetherinsideaproton.
Thisnewsuper-strongbindingforcewastermedthe"color"force,since
theanalogywithmixingcolqrsprovidedavividwayofpicturing
quarkcombinations.SheldonLeeGlashownamedthefourthquark
"charm"一"inthesenseofamagicaldevicetoavertevi1 ,"ashe
explained-fora"charmed"quarkwasnecessarytopreventafailure
inquarktheory.
Whenapredictedparticlewas負rstdiscoveredsimultaneouslyon
bothcoasts,therewereatfirsttwonewnames:SamuelTingofMIT
層
calledtheparticle"J,"whereasBurtonRichterofStanfordnamedit
``psi
."Colleaguesbegancallingit``J/psi"toshareoutthehonorsequally,
andthislabelsoonevolvedintothe"gipsy"particle.Twomorequarks
wereproposed,"top"and"bottom,"butNigelCalder・saysthat"some
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physicists,alreadydisgruntledabout`up'and`down'andfindingmore
euphonyin`strangeness,and`charm,'begancallingthesupposednew
qualities_`truth'and`beauty'　(TheKey'otheUniverse'.A1～ilPorton
theNeWPhysics[NewYork:Viking,1977],p.128.IfollowCalder's
accountofthenamingofthequarks.TheGlashowquotationappears
onp.99).Charmedquarksbreakdownintostrangequarks,andCalder
proposesthatthisisthe"Garboeffect"一 一charmindeclinechanging
intostrangeness(p.114)。Anotherliteraryreferenceinparticlephysics
isinthenameofagiantinstrumentinstaUedatCERNanddesigned
totrackneu廿inos.Asithasa"belly"containingtentonsoffreon,
itwasnamedGargamelle,afterthemotherofGargantua.Physicists
areessentiallyconcernedwithmeasurement,and,extendingthisconcern
forprecisiontohumanbehavior,theyhaveproposeda"dirac"tobea
unitofvolubilityequaltoonewordayear.HisCambridgecolleagues
inthiswayhonoredPaulDirac'snotorioustaciturnity.
Thisfinalexampleismerewhimsy,true,butthisplayfulattitude
combinedwithverbalcreativityhasattimesbeencarriedoutbyphysi・
'
cistsonasurprisinglylargescale.Totheliteraryeye,themostas・
tonishingpartofGeorgeGamow'sThirty}「earsthatShookPhysics
(GardenCity,NewYork:Anchor-Doubleday,1966),hisstoryofthe
developmentofquantumtheory,istheappended"BlegdamsvejFaust"
(pp.165-218).ItisanelaborateparodyofGoethe,writtenandper-
formedatthespringconferenceatNielsBohr'sInstituteofTheoretical
Physicsin1932.Ithastodowithathenrecentdevelopmentinphy・
sic$Chadwick'sdiscoveryoftheneutronandtheconsequentneedfor
aneWnameforPauli'shypotheticalmasslessandchargelessparticle.
AtFermi'ssuggestion,itwascalledaneutrino(littIeneutralone),
thoughmanyphysicistswereskepticalofitsexistence.Thusthe
themeofthe"BlegdamsvejFaust,"asGamowdescribesit,"hasPauli
(Me.phistopheles)tryingtoselltheunbelievingEhrenfest(Faust)the
ideaoftheweightIessneutrino(Gretcheの"(p.168).Evenifoneknows
butlittleabouttheimportantquantitiesinquantumphysicsandno・
thingatallofthepersonalquirksofthefamousphysicistswhoare
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spoofed,theplayisadelighttoread.Thatitremainsaparodyof
Faust--thefinalchQrushymns"Etemalハleutral吻/Pullsusalong!"-is
nottheleastofitscharms.Surelyitisasafebet-say,dollarsto
dactyls-thatnothingapP士oachingitforwitandcreativityhasemerged
fromdozensofModernLanguageAssociationconventionsWit,in
fact,isinshortsupplyamongcriticsthesedays,havingseemingly
diminishedalongwiththeshrinkingenrollmentsandvanishingjob
opportunitiesinwhatthiscultureispleasedtocal1"thehumanities"
NigelCaldercomplainsattimesofthejargonofphysics,3swhen
herefersto"up"and``down"asbeingungracefultermsand"navor
dynamics"perplexing(PP.37,99)。Hecancounthimselffortunatethat
hehasnotbeenreadingliterarycriticism.InarecentbookbyMas'ud
Zavarzadeh,TheMythopoeic1～eality(Urbana,111.:Univ.ofIllinoisPress,-
1976),thereapPearsuchnewly-coinedcriticaltermsas五zc'oゴ4s("fact・
likedetailsofempiricalrealitywhichhelptocreatea且ctionallikeness
toltherealworld"[P.60]),acteme("theminimalunitofunfolding
acts"[p.80]),andactantandactee("todistinguishbetweentwo
importantfunctionsofpeopleinanonfictionnove1...actantforthe
initiatorofactemes...andacteefortherecipientofideasoractions"
[pp.83-84]).Zaマarzadehisconcernedwitharecentphenomenonin
literaturelthenonfictionnovel(anexampleofliterary"strangeness,"
perhaps),andhisworkisbasicallytheoretical,sopossiblynewterms
arelegitimatelyrequired,thoughtheseneologismsseelnbothgratuitous
andgauche.Noconcernforeuphonyhere.
***
Thephysicists,then,arefarfrombeinginarticulatelouts,cramped
inverbalexpressivenessbytheirtrafncinformulasanddiagrams,and
seemtobequiteateasewithavarietyoftropes.JohnMcPheecatches
theoreticalphysicistTheodoreTaylordevelopingaremarkableanalogy
whilelisteningtoBach'sVariationsonαThemeqプFred〃ick腕 θ
Great:
"Suchasimpletheme...Thevariationsmusthavebeenthe
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productofaveryclearthinker,becausethepatternsare
suchasystematicexplorationofalotofdifferentpossibilities.
Uppyramids.Downpyramids.There'saperiodici亡ytoit.
StructuralpatternsIikethosearethekindsofthingsthat
appealtoatheoreticalphysicist-一 一thecombinationofpre・
dictabilityandsurprises...ThewayIliketothinkabout
physicsisthatthereisanexactanaloguetothecomposer,
thecreator-theknackBachhadforputtingtheworldto・
getherinawaythatissomewhatpredictablebutalsofull
ofsurprises."
(NewYork:
TheCurveOfBindingEnergy
Ballantine-Random,1975),p.40.
AstrophysicistJohnGribbinbeginsWhiteHoZes:Cos加cGushers
intheS勿(St.Albans,England:Paladin-Granada,1977)withan
elaborateallusiontoBlake's"TheTyger":"Thingsarenotasthey
seeminthejungleofouruniverse,whereeveryshadowcontainssome
mysterioustiger(notalwaysburningbright),andastrono皿ersstruggle
withinadequatesenses,supportedbythecruchesofelectronicequip・
ment,tofathomlustwhatimmortalhandor .eyedidshapethecosmos"
(p.7).AndCarlSagan,TheCosmicConnection'AnExtraterrestrial
Perspective(NewYork:Dell,1973),inreferringtoHaroldUrey'sremark
thatthespaceprogramisakindofmodernpyramid-building,elaborates
theanalogywithanimageofhisown:"Perhapsabetteranalogy
iswiththeziggurats,theterracedtowersoftheSummeriansand
Babylonians-theplaceswherethegodscamedowntoEarthandthe
populationasawhoIetranscendedeverydaylife"(p.67).
Thisisnottosuggestthatthemusenevernodsforthescientists;
thatwouldbetoomuchtoaskorexpect,Thescientistsarenot
alwayssofelicitousinexpression,notalwaysinfullpossessionofthe
丘nertone.JamesWatson,TheDoubleHelix(NewYork:Signet-NAL,
1968),indescribinghisandCrick'sdissatisfactionwiththeirearly
helicalmodelsbasedonsugar-phosphatecores,managesarealhowler:
"Nomatterhowwelookedatthem
,theysmelledbad"(p.69).The
Cosmi.cConnectionismarredbyafaintlyhipjargonandfaddishbuzz-
words-"whentheSunturnedon"(p.3),"experimentalsocieties"(p.37),
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"cosmichookup"(p
.190),togiveafewexamples-thatsuggestSagan
waspanderingtothecounter-cultureconsciousnessofthe`60s.Healso
includesthatgeometricimpossibility,"centeredaround"(p.68).Sagan's
Iaterbook,The1)ragonsqプEden'Speculatioi¢sontheEvolutionqプ
Humanlnte〃igence(NewYork:Random,1977),isshotthroughwith
computerjargon,perhapsunderstandablyasheisconsideringthe
brain'sstructureandworkings.StilI,aUthetalkof"accessing"(p.75),
"buffer-dumping"and"memory-storage"(p .142),andofthebrain
being"packagedandprogrammed"(p.212)makesmeuneasy.The
inevitableresultofthisjargonisthatwe-一 一scientistsandliteraryfolk
alike-arejustsomuch"humanware,"theIeastreliablecomponent,
rankingapoorthirdbehind"hardware"and"software"inaworldof
computers.
Saganwritesaveryconfusingsentenceatonepoint.Hesuggests
thatschizophreniamightbe"whathappenswhenthedragonsareno
longersafelychainedatnight;whentheybreaktheleft-hemisphere
shacklesandburstforthipdaylight"(p.199).The"dragons"are
Sagan'smetaphorforthephylogeneticallyoldestpartoftheforebrain,
apartheca11sthe"reptilliancomponent"(p.53)or"R-complex"
(p。56).SaganpostulatesthattheIater-evolvinglimbicsystemand
neocortexusuallypredominate-that``aninhibitioncenter"turnsoff
muchofthefunctioningofthereptilianbrainduringwakinghours,
butthatitisactivatedharmlesslyduringsleep(pp.149-151).Inother
words,thedragonsareunchainedatnightandletfreetoroaminour
dreams.Perhapstheconfusionisafterallanapparentlyminorpoint
ofIanguage,remediedbywriting"whathappenswhenthedragonsare
nolongerchainedupattheendげnight."Atanyrate,thesentence
isconfusing,andSagancertainlydoesnotmeanwhathesays.
Evensomethingasbasicasverbtensecancauseproblems.Nigel
Calderwritesthat"waySofachievingnuclearfusioncnEarthfor
peacefulpurposesweresoughtinmanycountries.Avarietyoftech・
niquestobringaboutcollisionsofsu伍cientenergybetweenthenuclei
ofheavy-hydrogenfuelseemedpromising,butapracticalfusionreactor
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wasslowtoappear"(p.68,itallicsmine).Thepasttenseindicates
thattheactionwascompletedinthepast.Inthiscase,theimplications
arethatameansofcontrollingafusionreactionisnolongerbeing
soughtandthatapracticalfusionreactorhasapPeared ,neitherof
whichistrue.Languagemakesitsowndemands.Unlikemathematics,
Ianguageisflexibleandcanbeambiguous.Thisisparticularlytrue .
whenlanguageisbeingusedcreatively,forimages,analogies,and
metaphorstakeonlivesof.theirown,extendingtheirboundariesarid
propagatingtheirimplicationsinwaysnotalwayscontrolledorforseen
bythewriter.Itisthisqualityoflanguagethatmakesitinteresting-
aswellasinstructive-一一・totakenoteoftherhetoricofsciencewriting.
*** 8
FritjofCapra,TheTaoqプPhy5ics(Newyork:Bantam,1975),has
writtenaverydifferentsortofbookforaphysicist.Asthesubtitle
explains,thebookis"AnExplorationoftheParallelsBetweenModern
PhysicsandEasternMysticism,"andCapfa'sclaimisthatmodern
physicsisbringingaboutchangesinourworld-viewthatleadtoward
"aviewoftheworldwhichisverysimilartotheviewsheldin
Easternmysticism"(p.4).Insteadoftheusualtaskoftryingto
explainphysicstothenon・scientific,Capraistryingto``save"physics
forthosewhoregarditas"anunimaginative,narrow-mindeddiscipline"
bylinkingitto"Easternwaysofliberation"(p.12).Itisacaseof
improvingtheimage,and,aswithSagan'sCosmicConnection,theechoes
ofthe`60s-thegenesisofCapra'sbookwas"abeautifulexperience"
bythesea(p.xv),anditbeginswithanepigraphfromCastaneda
(P・2)-triggersuspicionabouttheaudienceheistrying、toreachand
suggesthisownbiases.Caprastateshispositionclearlybysettingup
anEast/Westopposition:theWestischaracterizedbyaCartesian
dualismwhichhasproducedamechanistic,fragmentedviewofthe
world;theEasthasanorganic,ecologicalworldview,onestressing
theunityandinterrelatednessofa11phenomenaandthedynamic
natureoftheuniverse(pp.10-12).Inshort,theEasternviewisgood
(organic-ecologica1-dynamic),theWesternviewisbad(mechanistic一
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fragmented).Toseparatethesheepfromthegoats孟sausefuland
familiarrhetoricaldevice,butitisworthnotingthatCapra'sterms
areemotionallyloadedones.Forbalance,onemightdowelltohazard
aglanceatthereality.Here,forinstance,isV.S.Naipaulonthe
dyriamicEast:
[Gandhi],100kedatIndiaasnoIndianwasableto;his
visionwasdirect,andthisdirectnesswas,andis,revolu・
tionary.Heseesexactlywhatthevisitorsees;hedoes
notignoretheobvious...HeseestheIndiancallousness,the
Indianrefusaltosee.NoIndianattitudeescapeshim,no
Indianproblem;helooksdowntotherootsofthestatic,ヒ
decayedsociety.AndthepictureofIndiawhichcomes
outofhiswritingsandexhortationsofmorethanthirty
yearsstillholds:thisisthemeasureofhisfailure。..His
failureisthere,inhiswritings:heisstillthebestguide
toIndia,Itisasif,inEngland,FlorenceNightingalehad
becomeasaint,honouredbystatueseverywhere,hername
oneverylip;andthehospitalshadremainedasshehad
describedthem.AnAreaOfDarkness
(London=Penguin,1974),pp.73,81.
Ofcourse,Capraistalkingaboutphilosophies,nottheactualcon・
ditionsofsocieties,buttheoPPositionsposedbyhisrhetoricaretoo
pat,toosimplistic.CapraisfondofquotingAlfredKorzybski'scaution,
"`Themapisnottheterritory'"(p.16);neither,inthiscase,isthe
rhetoricthereality.
Caprapursueshisba§icthemewithdetermination,frequently
restatinghismainpoint"thattheprinciplesandmodelsofmodern
physics.1eadtoaviewofthβworldwhichisinternallyconsistent
andinperfectharmonywiththeviewsofEasternmysticism"(p.294).
ForCapra,thekeytenetofEasternmysticismistheunificationof
opposites,thenotion"thatlightanddark,winningandlosing,good
andevi1,aremerelYdifferentaspectsofthesamephenomenon"
(P.131),andhestressestheideathroughout,frequentlycitingthe
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BhagavadGita."Unity"certainlysoundsbetterthan"fragmented,"
buthereagainNaipaulprovidesacautionarycorrectivebyshowing
theproblemsofthisphilosophyonahumanscale:"Indianshavebeen
knowntogoonpicknickingonariverbankwhileastrangerdrowned.
Everymanisanisland;eachmantohisfunction,hisprivatecontact
withGod.ThisistherealizationoftheGita'ssel且essaction.Thisis
caste"(p.78).ButpossiblyIambeingtooliteral,toointellectual,
hamperedbymyWesternpredilectionforrational,abstract,and
linearthoughttotheneglectofEasternintuition(PP.14-15).Capra
insiststhatabsoluteknowledge-thedirectexperienceofreality-is
"anentirelynonintellectualexperience"(p
.16).Ultimatereality
"cannotbegraspedwithconceptsandideas"(p
.87),butonlybymeans
of"adirectnonintellectualexperience"whichrequires"nonordinary
statesofconsciousness"(p.116,158).Inthiscase,however,onecan
arguewith'Capraonhisownterms,usinghisownexample.Dividing
theworldintoseparateobjectsandevents,whilepracticaI,isnot
fundamenta11ytrue,saysCapra:"Itisanabstractiondevisedbyour
discriminatingandcategorizingintellect.Tobelievethatourabstract
conceptsofseparate`things'and`events'arerealitiesofnatureisan
illusion."Hence,"theprincipalaimoftheEasternmysticaltraditions"
isto"readjustthemind...throughmeditation"(p。117).Thisisinter・
esting,foritisanadmissionthatEasternphilosophyisnot"natural,"
butadiscipline,a"readjustment."Coulditbethatthe"naturaPmind
isCartesianafteral1,andthatitisafundamentalfeatureofminds
tomakedistinctions?Capra'sanswerwouldbethatweallfallunder
thespellofmaya,orillusion,butitappearsthatevenEasternminds
fallnaturallyunderthatspell.
***
Thereisaninherentironyinanyonewritingatsuchlengヒhabout
anultimaヒerealityheinsistsisbeyondlanguage.Anddespitethe
hundredsofpageshehaswrittentoconveyhisbeautifulexperience
ofthevisionofcosmicharmony,C耳prafrequentlyexpresseshisdistrust
oflanguage-aIackoftrustperhapsnaturaltothemathematica1
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scientist,Words,forCapra,areneverprecise,andwhile"inaccuracy
andambiguity"arefineforthepoet,theyjustwillnotdoforscience
(p.19).Words,infact,canonly"clothe"truthsinmythandmeta・
phor,imagesandallegories,renderinganembodimentwhichisnever
precise(p.29).Further-andsomewhatparadoxically-1anguageim・
poseslinearlimitations(p.30),asthoughtheclothingwereatonce
tooshapelessarldtooconfining,Moreover,Caprabelievesthatlan・
guagecannotdealwiththeparadoxicalrealityofatomicphysicsas
exemplifiedbythewave-particledualityofelectromagneticradiation
(pp.34-35).Despitehisownuseofmetaphor,Capracannothave
thoughtaboutthenatureofthisfigureofspeech,forthatisprecisely
therealitythatmetaphorembodiesandexpresses.Metaphorviolates
thelogicalpostulateofnon-contradictionbecauseitsaysthatais
both6andnot-binthesamesenseandatthesametime.Thatis,
metaphorisessentiallyparadoxica1.Asamatteroffact,theliterary
culturecanmanagearathernicestatementofthequestionposedby
wave-particleduality(metaphorically,ofcourse),aswhenYeats
asks,attheendof"AmongSchoolChildren":``Obodyswayedtomusic,
Obrightening91ance,/Howcanweknowthedancerfromthe
danceP"
InhisenthusiasmforEasternmysticism,Capratakesanarrow
viewoftheWest.HeadmitsthatWesternphilosophyhasafew
mysticaleIements,butinsiststheyaremarginal,notthemainstream
asintheEast(p.5).Yettheideaoftheunityandinterrelatedness
ofallthingsinalivinguniverseisnotmerelyatributaryconcept,
butabasicassumptionofEnglishRomanticism.Thenotionofthe
unityofallisrepeatedlystatedbyWordsworth,forexample,whether
writlarge(theculminatingvisiononSnowdeninThePrelude)or
small(thesonnet"ComposedUponWestminsterBridge").Capraalso
displaysatwo-culturesignoranceofwhatissharedintellectualcur・
rency,aswhenhewrites:"Thisnotionofcomplementarityh母sbecome
anessentialpartofthewayphysiciststhinkaboutnature,andBohr
hasoftensuggestedthatitmightbeausef .ulconceptalsooutsidethe
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血eldofphysics"(p.145).Theimplication,asIreadhim,isthatthe
ideaofcomplementarityhasnotbeenfoundusefuloutsideofphysics,
butthisisnottrue.NormanRabkin,ShakespeareandtheCommon
σnderstanding(NewYork:FreePress,1967),beginshisbookwitha
discussionofcomplementarityandhowthatconceptcanbeapPlied
usefullytodramaticparadox.RabkinreferstoBohrandOPPenheimer
frequently,evenpayinghomagetoOppenheimer'sScienceandthe
Co〃zmonUnderstandinginhistitle,NotthatIexpectphysiciststo
keepabreastofShakespearecriticism,butIthinkCapramighthave
suspectedthatsuchsignificantconceptsascomplementarityanduncer-
taintyhavenotbeenignoredbytheliteraryworld.
Capra'sgreatestIapseasaphysicistishisfailuretoemphasize
thevastscaledifferencesinvolvedinatomicphysics.Scientistsusually
delightinfindinganalogiesforthenearlyunimaginabledifferencesi'n
size,saying,forinstance,that``thesizeofanelectronistoadust
speckasthedustspeckistotheentireearth,"andthat``iftheouter
shellofelectronsintheatomwerethesizeoftheAstrodome...the
nucleuswouldbeaPing-Pongballinthecenterofthestadium"(these
examplesarefromRobertJastrow,RedGiants『andWhiteI)warfs
[NewYork:Signet-NAL,1969コ,pp.11,14),butitdoesnotsuitCapra's
argumenttostressthedifferences.Attheatomiclevel,itisquite
true,"thesolidmaterialobjectsofclassicalphysicsdissolveinto
patternsofprobabilities...probabilitiesofinterconnections　(P.124).
Quantummechanicshadtobedevelopedtodescribeeventsonan
atomicscale,foratextremelyhighvelocitiesandextremelysmall
masses,particleshaveawavefunction,buttogeneralizeaboutthe
macroscopicworldfromthisbasisismisleading.Astheliteraryculture
wouldputit,"Thingsastheyare/Arechangedupontheblueguitar."
Here,theblueguitarwhichchangesthingsisthevastdifferenceof
scalefactorsinVolved.Yes,inquantummechanics,subatomicparticles
血ustbedescribedasprobabilitypatterns,as"dynamicpatternswhich
haveaspaceaspectandatimeaspect"(p.188).YetCapraisfilled
withadmirationfortheEasternmysticswho"seemtobeawareof
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theinterpenetrationofspaceandtimeata'Inacroscopicleve1,and
thus_seethemacroscopicobjectsinawaywhichisverysimilarto
thephysicists'conceptionofsubatomicparticles"(p.189).Butisthis
good?Isituseful?("Western"questions,tobesure.)Isittrue?
NormanRabkinismuchmorecautiousinmakingthefarsma11er
Ieapbetweenthetwocultures:"Itwouldbewrongtoextrapolate
fromthephysicist'spredicamenttograndiosegeneralizationsabout
thesplitnatureofreaIity"(P.25).Caprafeelsnosuchinhibitions.
Heextrapolatesfreelyfromparticlephysicstothemacrocosm,as
when,invokingMach'sprincipleofinertia,hedeclaresthat"modern
physicsshowsus...thatmaterialobjectsarenotdistinctentities"
(P.195).Yes,but._Here,onelongstoimitateSa亘nuelJohnson,who,
inanswertqBerkeley'sidealistargumentagainsttheexistenceof
matter,kickedastone,saying"IrefuteitthuS."Isitlegitimateto
extrapolateinCapra'sfashion?Andiffromthesubatomicrealm,why・
notfromtheotherendofthescale?Thegalaxiesare,apparently,
self-consumingartifactswhicharerushingawayfromoneanother
attremendousspeed.Whatphilosophicalimplicationsareweto
drawfromthatmodel?
ItisnotsurprisingthatCaprafavorsGeoffreyChew's"bootstrap"
hypothesis,Which,tosimplify,impliesthatstructuresobservedin
natureareonlymentalcreations,andthusseestheuniverseasaweb
ofinterrelatedeventsinwhichnopropertyisfundamental."The
bootstraphypothesisnotonlydeniestheexistenceoffundamental
constituentsofmatter,butacceptsnofundamentalentitieswhatso・
ever"(p.276),declaresCapra.Themoralandecologicalimplications
ofanemphasisoninterrelatednessseemfi'ne,butarethebootstrap
hypothesisandCapra'svisionacceptablemodelsforscience?Arethe
physicistsIikelytogiveuptheirsearchforthebasicbuildingblocks
oftheuniverseandcontemplateinstead-inanonordinarystateof
consciousness-theharmoniousinterrelatednessofthesuchness(P.84)P
***
・Probablynot.NigelCalder'sreportonthenewphysicsistha亀the
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searchforthebasicbuildingblocksofmatter(anideathatCapra
負ndstobe``nolongertenable"[P.275])isgoingforward.The1ζ θツ
toth8Universeisinlargepartasurveyofthedevelopmentofquark
theory,andisinspiritandtonetheantithesisofTheTαoの 「Phツsics.
(Indeed,wereCapra'sandCalder'sworksshorter,itwouldbeimpossible
to士esistthefeeblepunthattheyprovideeachother'santi-article.),
Caldercreditstheroleofimaginativeleapsinscience,referring
frequentlytothe``crazyideas"necessarytoprogressinphysics,but
hisbasicbelief,thatscienceis"themostpowerfulengineever
conceivedfortheadvancementofknowledge"(p.14),iscouchedin
adistinctlyWestern血etaphor.Calderalsodistinguishesthetwo
approachestomodernphysicsintermsoftheEast/Westdichotomy,
thoughthistimetheWestisgood,-andsohewritesthat"quarktheory
andtheriseofcolourpromisedtorescueWesternsciencefrom
Orientaldespair"(p.92).ForCalder,Chew'sbootstrapandCapra's
taowouldbe"verybadnewsindeedforWesternphilosophyand
science,withtheirobjectivesoftryingtodispelneedlessmysteryfrom
theuniversebydiscoveringitsfundamentalunitsandlaws"(p.93),
ifChewwereright.Onephysicist'sultirnatetruthbeyondthereach
oflanguageandscienceisanotherphysicist'sneedlessmysterytobe
dispelled,andCalderisconvincedthat"bootstraptheory._wasarefuge
inthe1960s,whentheknownparticIesandforcesmadelittlesense,"l
butthatthequarkhasclearedthingsup:"Therigmaroleaboutthe
manyguisesofthepionlostitsmysteryonceyouacceptedthatpions
andprotonsandneutronswereaUcomposedofquarks"(p.93).The
specialimportanceofquarksisnicelyexpressedinAbdusSalam's
paraphraseof,thefamouscommandmentin、4nimalFarm'"`AII
particlesareelementarybutsomearemoreelementarythanothers"'
(P.94)."
TheallusiontoOrwel1'spoliticalfableremindsusthatpolitical
philosophycanintrudeintoscience,usuallywithdisastrousresultsfor
science,andCalderirlformsusthatChairmanMao"wassaidtohave
take血Ethevlewthatthesubdivisionof.mattermust.go'Onforever]
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anditwasfavoredamongChinesehigh-energyphysicists,whocalled
quarks`stratonS'toindicatethattheywerejustalayerorstratum
intheschemeoftheuniverse.BUtintheWesttherewasawidespread
suspicionthatquarkswerethebedrock"(p.131).Inthiscase,imposed
uponphysicsfromwithout,theEasternphilosophyisnotthelibera・
tingforcethatCapraclaims.
sophicalandrhetoricalstance
straps,sternhierarchyrather
momentquarktheoryseemsto
tionalteamof
("ToCatchaFleetingGluon,"
physicistshasjust
tainlyfittingthatweoncemore
searchforthebasicbuildingblocksofmatterwill
strongimpetustothehopeofdeveloping
mathematicalequivalentofCapra's
interrelatedness.
Ca derprovidestheoPPositephilo-
toC pra-bedro kratherthanboot・
thandynamiじon ness--andatthe
b gainingstrength,foraninterna-
reportedevidenceofthegluon
Time,10Sept.1979,p.44).Itiscer-
faceaparadox,forthe"Western"
,ifsuccessful,give
aunif edfieldtheory,the
l
cosmicdanceofharmonious
***
CapravoiceswhatItaketobeafairlystandardattitudeamong
thescientistswhenhesaysthat"theinaccuracyandambiguityof
ourlanguageisessentialforpoets,"butthat``science,ontheother
hand,aimsforclearde且nitionsandunambiguousconnections"and
soprefersmathematics(p.19)。Hence,itiscomfortingtoreada
scientistwhoknowssomethingmoreaboutthenatureoflanguage
andwho負ndslinguisticvaluewherenoneisseen.LewisThomas,
TheLivesげaCθ 〃(NewYork:Viking,1974),iscertainlyawareof
thedifferencebetweenmathematicsandlanguage.OurDNA,for
example,isaninformationsystem,asislanguage,butthereplication
systemofDNAdoesnotallowdeviationsfromthepattern.Itis
quiteotherwisewithlanguage,asThomasnotes:"Ambiguityse6ms
tobeanessential,indispensableelementforthetransferofinfor・
mationfrom甲oneplacetoanotherbywords_Itisoftennecessary,
formeaningto¢omethrQugh,thatthere 、b臼anqlmo$tva9μe.sense
ofstrangenessandaskewness"(p.,94)、Convinced.th旦thumansshare
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abasicurgetoexchangeinformation(p.112),Thomasseeslanguage
asanessentiallysocialenterprise(p.129).Nevertheless,wewould
getnowhere,unabletomanageallthelevelsofimprobabilityin
humansociety,ifourlanguageandbrainslacked"thecapacityfor
ambiguity"(PP.94,113).Fortunately,ourmindsaredesignedtowork
thiswaywhendealingwithlanguage.Withoutthatcapacity,Thomas
believes,"wewouldhavenowayofrecognizingthelayersofcounter-
pointinmeaning,andwemightbespendingallourtimesittingon
stonefences,staringintothesun"(PP.94-95).Ambiguityandthe
capacitytohandleambiguityareessentialtoourhumanity,our
creativity,butthisdoesnotmeanthatlanguagecannotbecontrolled
ordirected;contraCapra,poeticlanguageisthemostpreciseuseof
language,thoughitmaywellexpressitselfinapparentambiguityor
paradox.Howcanyoutellthedancerfromthedance?Atcertain
timesandundercertainconditionsandincertainwaysofthinking,
youcannot-andthatispreciselythepoint.
Thomasrightlymaintainsthatlanguageisliberating,but,asI
havecautioned,languagewillalsotakeonalifeofitsownandwork
initsownways.Seemingly,languageattimeswantstomakeits
・ownpoint.InhisaccountoftheApollollmission,()faFireonthe
Moon(NewYork:Signet-NAL,1970),NormanMailerprovidesthe
followinginstructiveparabletoillustratetheconceptofinterface-一一一
"thatno-man's-1andwhereyoujoinedthemouthofonebagtothe
mouthofaverydifferentbag"(p.160)一一andthegapbetweenphysics
andengineering,theoryandpractice:
Thinkofamarriagecreatedbycomputer,acouplefound
instrumentallysuitedtooneanother:thecomputer,having
studiedthequestionnairestheyfilledout,hadjoinedthem.
Butthecomputer,beingnewatthisvarietyofhuman
engineering,didnotnecessarilyconceiveofeveryrequisite
detailandproperty.Somecharacteristicsareburied.So
thecouplewereperfectlysuitedexceptthatthehusband
hadabodyodQrwhichwasrepugnanttothewife.Acτoss
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theinterface,physicswasimmediatelyconsulted.
"Unfortunately
,"saidPhysics,"thereisnoacceptable
scienceofsmell."
"Shouldn'tasimultaneityofallothercompatibleattri ・
butestendtosuggestacompatibleodorP"asksEngineering.
"Thatisthediabolicalaspectofallthesestinksノ'con ・
fessesthedoctorofPhysics."Sometimesasmellisin
concertwiththecollectiveattribute,sometimesitisout
ofphase.Youwillhavetosolveyourdilemmawithnohelp
fromviabletheory　 (P.162),
Coldcomfort,thislast,butbynogreatextensiontheparablecan
beseentoapplypointedlytothegapbetweenthoughtandexpression
-tolanguage,thatslipperyinterfacebetweenthephysicistandhis
audience.
* * *
Inhiswriting,JohnG.Taylor,mathematicalphysicistatKings
College,London,demonstratestheoPPositeofaIiterarybootStrap
effect,asherepeatedlypullstheverbalτugoutfromunderhisown
feet.Ifnothingelse,BlackHoles(NewYork:Avon,1973)demon・
stratesthediabolicalaspectoframpantrhetoric,languageoutof
controlandgoingitsownway.Examplesarerife.宜ereishow
Taylorbeginshisbook,singingthepraisesofscience,whichprot6cts
usfromthecruelworld:
theresultsofsciencearelusedtoprovideanartificial
environmentgivingsafetyandcomfortfromthebuffetings
ofnature.Itisasifmandepartsfromhismother'swomb
toenterstraightintoanotheronecreatedbythescientists
...Hisfinaldemisecanbelongdelayed.Hemayevenspend.
his且nalyearsasavegetable,hisbodybeingalmostcom・
pletelyrunbyautomaticmachinerykeepinghisblood
circulating,hislungsstillbreathing,hisvitalorgansfunc・
tioningcorrectlyandhisbowelssatisfactorilyempty
(pp.11-12).
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Two
done?
bea
perceivethe
-一andhereadistinctlyscientifichorror
thatheapprovedoftheimageandletitgoasnothingmorethana
quirkyideaofahappyending,ifTaylordidnotkeeponarguing
・againsthimselfinthisfashion
,without,apparently,anyconscious
awarenessofwhatheisdoing.Hecanconfoundhisrhetoricalstance
inasinglesentence:"Theonlyhopeistoturntosciencetoget
mankindoutofthepreseritchaos,especiallybecausesciencecanbe
blamedforalotofit"(P.22).Notespeciallythebestofreasons,I
wouldthink.
HeaIsomanagesthisverbalself-betrayalonagrandscale,
settingwholechaptersagainsteachother.Inchapter1,Taylorlauds
"scienceandthelifeofreason"(p
.14).Hepraisesthe"menof
science"(p.11),the"many-coloredwonders"ofscienceandtech・
nology(p.13),andthe"scientificmethod"(p.16).Opposedtosci・
entificendeavoriswhatTaylorcalls"man'sworshipofthemyster・
ious"(p.11),andmysteryhereincludesastrology,anti-scientific
activities,fantasy,witchcraft,andorthodoxreligions(pp.13-14).
Thosewh6areanti-scientificare"thefanatics"(p.15),membersof
"theotherside"whobelieveinremotepowersandsupernaturalforces
(p.17).ForTaylor,thisoppositionisdangerous,sincehefindshis・
toricalevidencethatmystery-worshippingnon-scientificcivilizations
endinruin(PP,18-19)。Ifmoderncivilizationisinadangerousperiod,
ashebelieves,facingthethreatof``racialsuicide,"itcannotbe
savedbyritua1.Onlysciencecan"facethemysteriesofexistence"
and"rendtheveilfromthefaceofthetempleoftheunknown"(pp.
21-22).Thisisaclear,thoughratherstrident,demarcation,similar
towhatCapradoes ,atthebeginningofhisbook
Capra,however,is,consistent.Inchapter2,Taylorreferstothe
nine-hundred-yearlifespansrecordedinGenesisasevidenceofeither
questionshimmediatelyarise:Isheunawareofwhat.hehas
Ordoesheactuallyfindthisimageofthewombofscienceto
comfortingone?Itishardtocreditthatsomeonedoesnot
ideaofa"humanvegetable"tobeanimageofhorror
,atthat.Onemightsuspect
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abiologicalfeaturewhichhasdiedoutoraknowledgeoftimecon・
trolwehavelost;cites .Genesisreferencesto"giants"and"sonsof
God"tospeculateaboutvisitorsfromspace;findsarcheologicalevi・
dencethat'mankind'sdevelopmenthasbeenhelpedalongbyextra・
terrestrialvisitors;suggeststhedescriptionofthedestructionof
SodomandGomorrahfitsanatomicexplosion;andnotesnumerous
graphicaccounts``describingthevisitationofalienspace-craft　 in
theBibleandsacredwritillgsofAsia(pp.25-34).Tayloradmitsthat
Lot'swifeturningintoapillarofsaltmustbemetaphorica1(p:33),
buthetreatstheotherOldTestamentreferencesasscientificfact.
This,mindyou,immediatelyafterhehasspentachapterattacking
religious"mystery."Rhetorically,Taylorhasperformedaviolent
about-face:hehasgoneoverto"theotherside"andnowpresents
himselfasa"fanatic."Languagelnaywe,ll..beambiguousbynature,
buthereitismerelyconfusedandoutofcontro1.
IfCapragivesusaphysicsofthelaid-back`60s,Taylorrecalls
theuglyaspectofthatdecadeinhisphysicsofconfront3tion.His
bookispervadedbyamilitaristicrhetoricwhosekeytermsarepower
andcontrol,andwhosebasicpostureisconfrontation.Inearliertime§,
accordingtoTaylor,itwascontrolofmysterywhichprovidedpower
(p.41),butnow"wemustunderstandoursurroundingstogainpower
overthem"(p.53)lWecannotaccomplishthis,though,unlessweare
"preparedtQlooktherealworldintheface"(p .40),eventothe
extentoflooking"theinfiniteinthefaceaslongaswecanwithout
flinchingandturningtail"(p.131).Smallwonder,then,thatimbued
asheiswiththisfineaggressivefervor,Taylorseesahostileuniverse
ofterroranddeath,epitomizedbytheblackhole,that"mostfearsome
object"(p.11).TheblackholeisTaylor's"ultimatedanger"(p。55),
`andnumbersofthemmaybe"1urkingaroundoutthereinspaceready
totrapus"(p.64).A"cannibalisticblackholeonthe,rampage"
mayposeseriouspsychologicalandphysicalthreatsto .man(P.89),
butitisnomorethancanbeexpectedinauniverse``fullofviolent
actionsand_horrorsunfolded　 、(P.187).
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For、Taylor,thethreatandpayoffofthisfearsomeobjectisthe
immeasurablepoweritcontains,since"aIargeenoughsupplywill
allowusto`conquertheworld"'(p。91).Onefeelshe.putsthephrase
inquotationmarksonlybecausehereallydesirestoconquerthe
universe.Thefrighteningthingaboutsuchanakedlyeagerdesire
forimmensepoweristhatthesought-forenergybecomessoquickly
equatedwiththepowerofdestruction.Inspeakingaboutenergyas
"themotivepoweroftheUniverse"(p
.90),TaylormisquotesBlake
inanominous,revealingfashion:
Energyistheonlylifeandis
fromtheBody;
andreas㎝istheboundoroutward
circumferenceofEnergy.
EnergyisEternalDeath.
Theseareratherwell-knownlinesfromTheMarriageqプHeaven
ahdHe〃 。andthelastlineis,correctly,"EnergyisEternalDelight."
AgainTaylorhasperformedhisrug-jerkflip-flol}-energyislife/
energyisdeath,-butthisslipinquotingorrecallingBlake'slines
underscorestowhatextentTaylor'smindistangledindreamsof
powerandfearsofdestruction.(～onsequently,itiswithnotquite
somuchsurprisethatonelearnsthattheblackholeisTaylor's
"ultimatedoomsdayweapon,"thoughitisstillhardtocopewiththe
extentofhisfears:"Ifasmallonemadeonearthwascarelessly-
orpurposdy-droppeditwouldsinkrapidlytotheearth'scenter,
whereitwouldpromptlyproceedtodevourtheearthwithgreat
violence"(p.190).OnecanonlyprotestinWatson'sterms:no
matterhowyoureadthis,itsmellsbad.Nomatterwhatablack
holecandevour,thisfearishardtoswallow.Ahome-madeblack
holewouldseemtobeafarmoreremotethreatthantheice-90f
Vonnegut'sCat'sCradle.
***
Taylorbelievesthatitisgood"tohaveone'smindbO991edat
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1eastonceperday"(P.103),althoughhemeansbytheimmensityof
discoveryandscopeofthought,notbyastaggeringuseoflanguage.
Sadly,Taylorbecomesanobjectlessoninlanguagegoingitsown
uncontrolledway.PerhapsitisnotfairtosingleoutTaylor,since
forhislaterbookontheUriGellerphenomenon,Superminds:A
ScientistLooんsat漉θ1)aranormal(NewYork:Viking,1975),Martin
GardnerbluntlydeclaresthatTaylor"nowrunstheriskofbeing
rememberedonlyastheBritishboobofthecentury"("Paranonsense,"
N】θ～B,300ct・1975,PP・14-15)・Itcouldbethat」BlacleHoles.catches
ascientistjustslippingovertheedgeofamentaleventhorizon.
Nevertheless,iftheuseoflanguagesmellsbad,howcanitbefi文ed
up～MailertellsusthatEngineeringhasitsmeansintheearlier
dilemma:"Adeodorantisused"(p.162).Whatkindofdeodorant
canbeusedwithlanguage?Howisitpossibletoexorcisethediabolical
aspectofthissortofstink?
IsaacAsimovdemonstratesoneremedyinhisstoryofblackholes,
TheCo〃 砂s伽gUniverse(NewYork:PocketBooks,1977).Asimov
doesnotdenytheuniverseisviolent-thereisnootherwayto
describethecausesofanova,forexample(p.126)-buthefindsthe
universeisalsoexcitingandmysterious(p.1).Despitethehyperbole
demandedbythemostextremephenomenonintheknownuniverse,
Asimov'stoneisalwaysrestrainedandbacked-off,emphasizingthe
astronomicaldistancesandtime-scalesinvolved:``Will[blackholes]
swallowupeverythingeventually?Theoretically,yeミbuttherate
ofdoingsomaybeverysma11.Theun.iverseis15billionyearsold
andyetglobularclustersandgalaxiesstillexistunswallowed"(p.191).
Ifthereisablackholeatthecenterofourgalaxy,30,0001ight-years.
isa"comfortabledistance"away(p.192).Notlimitedbyvisionsof
deathanddestruction,Asimovcansuggestapositiveaspectofblack
holes:theymaymorenearlybe"thecreatorsofclustersandgalaxies
ratherthantheirdevourer亀"eachonecapableofhaving``servedas
a`seed,'gatheringstarsaboutitself"(PP.191-192)・]日[ereisareversal
oftheusualrhetoricalexpectation,withAmericanAsimovrestrained
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andunderstated,andEnglishmanTaylorthehystericalone.By・fre・
quentlyremindingusthatmuchisstillspeculationandconjecture,
"veryuncertainandiffy
,"andthatastronomersarenotinagreement
aboutblackholes(e.g.,pp.207,218,227),Asimovmakestherecent
extraordinarycosmologicalfindingsnotquitesomind-bogglingor
threatenip9,andtheuniversenotsohostile.
ForTaylor,itisgrimlyotherwise:``wemustunderstandoursur・
roundingstogainpoweroverthem.Ifwedonotwemaybesnuffed
outatsometimeinthefuture"(p.53).Itisunlikelythatanytrue
understandingcancomeoutoftheattitudeofconfrontationand
domination.Adifferentrhetoricallowsadifferentapproachand
illuminatesadifferentpointofview.ForLewisThomas,thedom・
inantimageiscellfusion,whichdramaticallyrevealsthetendency
of・Iivingthingstojoinupandget「alO血9(P.126),Thoughweare
thedominantfeatureofourenvironmentrightnow,weshouldnever
forgetthatweareapartofthesystem(pp.104-105).SosayJastrow
(p.64)andSagan(Connection,p.262),whoextendtherangeofthe
systemanddescribemanasachildofthestars.SosaysAsimov,
whocanimagineauniverse-sizedbreathingcycle(pp.140,234).
AndsosaysCapra,throughout:wefitintothecosmicchoreography,
alongwithblackholesandsubatomicparticles,thoughwemustlearn
tohearthemusicandseethedance,
***
RichardFeynman,theoreticalphysicistandNobelPrizewinner,
beginsTheC加racterqプPhysicalL側(Cambridge,Mass.:M.1.T.
Press,1965)withthedefinitionrequiredbyhistitle.Usingthelaw
ofgravitationashisexample,FeynrnanshoWshowitscharacteristics
aretypicalofotherphysicallaws:theyaremathematicalinexpres・
sion;theymayrequiremodificationduetothedevelopmentofrela・
tivityandquantumtheory;theyaresimpleinbasicpattern,though
complexinactualactions;theyenjoyauniversalityofapplication
(pp.33」34).Sincegravitationcanbeexpressedinthreeways--as
Newton'sIaw,intermsoffieldtheory.,andintermsofaminimum
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principle-anothercharacteristicistheinterrelationshipofvarious
mathematicalstatementsofthesamelaw(pp.51-53).Infact,the
metaphorwhichpervadesthebookisthatofweaving,forFeynman
insiststimeandagainontheapparentlyfundamentalinterconnect・
ednessofthelaws:
[Aphysicist]hasonlytoremethbertherulestogethim
frombneplacetoanotherandheisallright,because
allthevariousstatementsaboutequaltimes,theforce
beinginthedirectionoftheradius,andsoon,areall
interconnectedbyreasoning(P.45).
Wehavethesewideprincipleswhichsweepacrossthe
differentlaws,andifwetakethederivationtooseriously,
andfeelthatoneisonlyvalidbecauseanotherisvalid,
thenwecannotunderstandtheinterconnectionsofthe
differentbranchesofphysics(P.49).
withamoreprofoundunderstandingofthevariousprinciples
th6reappeafdeepinterconnectionsbetweentheconcepts,
eachoneimplyingothersinsomeway(p.81).
Itisextremelyinterestingt.hatthereseemstobeadeep
connectionbetweentheconservationlaws、andthesym・
metryIaws(p.103).
Despitethisfeelingforatextureofinterconnectionsamongthe
physicallaws,adiscordantnoteissoundedincounterpoint,serving
asasomberreminderofthetwoculturespolarization.Feynman
frequentlydisparageswhathecalls"philosophers":
,
peoplemaycomealongandarguephilosophicallythatthey
likeone[waynatureactuallychoosestodoit]betterthan
another;butwehavelearnedfrommuchexperiencethat
allphilosophicalintuitionsaboutwhatnatureisgoingto
dofail(P.53).
Infactitisnecessaryfortheveryexistenceofscience
thatmindsexistwhichdonotallowthatnaturemust
satisfysomepreconceivedconditions,1ikethoseofour
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philosopher(P.148).
Thephilosopherswhoarealwaysontheoutsidemaking
stupidremarkswillbeabletoclosein(p.173).
Thisisanunfortunateattitude.Itiscontrarytotheimplications
ofhisweavingimage,anditgoesdirectlyagainstanotherofFeynman's
statedbeliefs="Everybodywhoreasonscarefullyaboutanythingis
makingacontributiontotheknowledgeofwhathappenswhenyou
thinkaboutsomething'(p.45).Ifitistruethat"Nature,asamatterノ
offact,seemstobesodesignedthatthemostimportantthingsin
therealworldappeartobeakindofcomplicatedaccidentalresultof
alotoflaws"(p.122),andthatintherealworldthereexist"hier・
archiesofcomplexity"(p.125),whymaynotthephilosopherbe
affordedthelegitimacyofhisownmethods?Afterall,itiscertainly
possibletoconsiderthelanguageofscienceasametaphorfora
limitedrealmofexperience.IfFeynmanmusthavetheimagination
ina"terriblestrait-jaCket"ofrigorouscomputationandexperimen・
tation,andsoputdownthe"inexperienced,andcrackpots,andpeople
likethat"(p.、171),Ihavetosidewiththatmoreambiguousmental
stateinwhichtheimaginationisunfetteredtostrayfromthepoint,
tohazardnewconnections,tothinkCalder'scrazyideas.Andone
canhopethatthatthe``vagueノ'``philosophica1ノ'and``aesthetid'
imaginationoftheliteraryworldwillbefreeoftheprejudicewhich
classifiestheuninitiateasthe``inexperienced,andcrackpots,and
peoPlelikethat."
ImuchpreferFeynmanwhenhetendstohisweaving,whenhe
connectsthetwostrands:
WhichendisnearertoGod_Beautyandhope,orthefun・
damentallaws?IthinkthattherightWay,ofcourse,isto
saythatwhatwehavetolookatisthewholestructural
interconnectionofthething;andthatallthesciences,
andnotjustthesciencesbutalltheeffortsofintellectual
kinds,areanendeavourtoseetheconhectionsofthe
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hierarchies,toconnectbeautytohistory, oc nnect
historytoman'sbrain,thebraint6theneuralimpulse,
theneuralimpulsetothechemistry,andsoforth,upand
down,bothways(p.125).
'
Thewholestructuralinterconnection幽qプthethingisasharedideaabout
thenatureoftheuniversethatthescientistsexpressinvarious
metaphors.ForLewisThomas,"Manisembeddedinnature"(P.3),
whileJastrowfindsa"threadofevidence"and"achainofcauseand
effect"1inkingmantotheatomandthestars(P.8).ForSagan,
itisour"deepconnectedness"withtherestofthecosmosthatis
important(Connection,p.52).Inalegendarygoldenage,Sagan
remindsus,wewere"perfectlyinterwovenwiththeotherbeastsand
vegetables,"astate・thatstillremainsinthebrain,where"theR-
complexiswovensointimatelyintothefabricofthebrainノ'one
manifestationof"thedeepfabricoflife"(Dragons,pp.57,94,150).
Calderreferstothephysicist's``cardinalassumptionthattheverylarge
andtheverysmallwerethoroughlyconnected"(p.19),andCapra
wantsustoachievehisvisionoftheuniverseas"awebofrelations,,
whichexistin"harmoniousinterrelatedness"(pp.178,298).The
physicistsmightwellcollectivelyadopttheepigraphE.M.Forster
a伍xedtoHowardsEnd'``Onlyconnect_"
ItakeitasanencouragingsignthatFeynmanavoidsthestrait-
jacketofrigorousprooflongenoughtoendhisbookwithwhatare
mostdecidedlyphilosophicalandaestheticnotions:
Itispossibletoknowwhenyouarerightwayaheadof
checkingalltheconsequences.Youcanrecognizetruth
byitsbeautyandsimplicity_Whatisitabouthature
thatletsthishappen,thatitispossibletoguessfromone
partwhattherestisgoingtodo?Thatisanunscientific
question:Idonotknowhowtoanswerit,andtherefore
Iamgoingtogiveanunscientificanswer.Ithinkitis
becausenaturehasasimplicityandthereforeagreat
beauty(pp.171,173).
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Anunscientificquestion,perhaps,Anunscientificanswer,certainly,
sincebeauty,likemetaphor,isaconcernofaestheticsratherthan
ofscience.ButwhathapPenswhenascientistchooses-forwhatever
reason-tobreakoutoftheterriblestrait-jacketofmathematicsand
clothehistruthinwords?H().wisonetobodyforththetruthina
mediumaschancyaslanguage?Inarecentessayon"WhyTwoCells
Fuse,"(Newsweele,20Aug.1979,pp.44-45)、,LewisThomasshowsgs
how:"Cellfusioncouldbeusedasametaphorforthewaythewhole
placeactuallyworks:weliveastheworkingpartsofaplanetary
systemoflifeinwhichtheurgetojoinupinpartnershipsisthe
underlyingdrivingforceinnature."Whenthemetaphorisaptand
carefullymanaged,whenthescientistisinasmuchcontrolofhis
rhetoricasofhisfacts,thenscienceandaestheticsarefusedinan
expressionthathasalltheforceofmathematicswhilestillkeeping
theopen-endednessoflanguage.Andwhenthisrhetoricalfusionis
achieved,theliterarycritics,GoreVidal'shacksofacademe,canonly
transformanymisdirectedenvyintohonestadmiration,forascientist
writingwelloffersupapotentcombinationofdepthoftruthand
graceofexpression.Or,toinvokethelast-namedquarks,hegivesus
truthandbeauty.
